In accordance with Requirements set forth in Article XI.A(3) of the CRADA document, this document is the final CRADA report, including a list of Subject Inventions, to be forwarded to the Office of Science and Technical Information as part of the commitment to the public to demonstrate results of federally funded research. The primary focus of the CRADA was to implement a ZnTe:Cu back contact interface layer in the substrate CdTe device in the interest of improving the device performance. ZnTe:Cu layers of many thicknesses (10-500 nm) and Cu levels (0.3, 1, 2, 4, and 5 wt.% Cu in ZnTe) were investigated during this study. In addition, other investigations related to the formation of the back contact were performed. A H 2 anneal after the ZnTe:Cu deposition and before the CdTe deposition was investigated, but it was found to be detrimental. Etching the Mo film surface with an Ar ion beam was investigated as a means of removing any surface oxide that might be present, but this etch was also found to be detrimental. Use of a Ti thin film at the back of the device was investigated both as a substitution for the Mo film and in addition to it. The use of Ti was not found to offer any clear benefit, and caused adhesion issues in some cases. Other back contact interface layers were also investigated. A brief study of MoSe 2 in substrate CdTe devices indicated that this material did not offer significant promise due to the low short-circuit currents that resulted. ZnTe:Sb was used both alone and together in a bilayer with ZnTe:Cu, but it also showed no significant promise. The use of a Cu x Te film did show some promise, so Cu x Te was used in comparison to ZnTe:Cu in subsequent device studies.
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The best-performing substrate CdTe device with a ZnTe:Cu back contact utilized 10 nm of ZnTe:Cu containing 0.3 wt.% Cu, a CdTe film deposited by CSS at 450°C, sputtered CdS, and a resultant V oc of 751 mV and efficiency of 6.87%. The best device containing a Cu x Te thin film (10 nm thick) had a V oc of 760 mV and an efficiency of 5.36%. 
